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'" Improvements Relating to cm o ur Measurement" 

> 

• * 

In printing, colours can be produced in two ways: 

(1) By using pigmented inks in a range only limited by 

produce so called flat or 

solid colours by a single mix. 

(2) By printing a smaller set of these colours using 
for example only the pigmented colours of cyan, magenta and 
yellow together with black. This method produces colours by 
using solid and/or screened values defined in. percentage 
terms of the four inks superimposed one on the other. These 
are so called process colours. 

Conventionally colours can be measured by means of one 
of various types of colour difference equations to give 
colorimetric values by a standard code- such as that known as 
CIELAB numbers . This particular- classification incorporates 
a combination of three factors which create a particular 
visual effect of a colour namely, (A) its hue, (B) pigment 
saturation level or degree of separation and (L) the degree 
of lightness which is a function of the ink thickness or 
density. The CIELAB standard for any particular colour can 
be measured by a number of known existing scientific 
methods. CIELAB numbers can be calculated from colours pro- 
duced by either of the above methods. While such a code, if 
identical for two colours produced by both methods, would 
indicate that the colours are the same, there is no simple 
method of defining both the ink mix for the flat colour and 
the percentage values for ■ the process colour which would be 
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necessary to achieve these equivalent results. 

Moreover it can be shown that although it is possible 
to start with a process colour and duplicate this as a flat 
colour by finding a given ink mix to achieve the same CIELAB 

• * 

numbers, the reverse is not true. There is no known method 
by which it is possible to start from a flat colour produced 
by the first method and reproduce this exactly as a process 
colour by any combination, of the four -colours using screened 
percentages of any value. 

It is the object of this invention to provide a means 
whereby an adequate reference system of printed process 
colours can be duplicated by single ink flat colours to the 
same visual appearance and substantially identical colour 
difference equation values. Such a system then provides a 
simple means of producing a range of colours by either 
method without further calculation. This would enable a 
printer to create a flat colour which is equivalent to a 
process colour being used (and vice versa), where colour 
matching is necessary when printed material is being 
20 produced by differing methods. 

Accordingly this invention provides a colour referenc- 
ing system whereby a process colour is first defined in 
terms of percentage levels of a number of base colours to 
create a standard reference, an ink mixture is experiment- 
ally defined for a flat colour which corresponds in 
appearance to the process colour and the colour difference 
equation value is determined by conventional means for that 
matched colour. 
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Such a system is only possible if the process colour 
reference standard can be repeated without error . The 
illustration of the process colours in relation to their 
standard reference will ideally be by the system as is 
defined in our existing European Patent Number 0119836. 

In determining the equivalent flat colour for a 
particular process colour a spectrophotometer could be used 
to give an approximate measurement of the process colour and 
a possible flat colour mix could be calculated by a suitably 
programmed computer. This might give a number of possible 
choices of mixes of pigment to make a flat colour. These 
can be prepared and then compared -by eye with the process 
colour. A skilled operator can then make the necessary 
small adjustments to the 'mixes to bring the. flat colour as 
close in appearance to the process colour as it is possible 
to judge by eye. 

An advantage of this method is that the number of 
pigments required for ink mixing purposes for the process 
colour method is largely confined to three or four colours. 
A most important advantage is that both sets of colours can 
be precisely defined in colorimetric values by their CIELAB 
codes. A further advantage is that the CIELAB value of the 
basic inks CYAN, MAGENTA , YELLOW and BLACK are precisely 
maintained to existing major international colour standards 
which are closely monitored and strongly supported. 

It has already been shown that the particular process 
colour arrangement of European Patent Number 0119836 allows 
for percentage specifications to be adjusted for a number of 
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1 v. 

differing printing conditions in order that the reference 
process colour remains the same. Similarly it is possible 
to achieve the same colours by the flat colour method by 
adjusting ink formulations to allow for printing conditions 
which change by reason of differing substrates. Thus, 
further calculations can be made to allow for circumstances 
which will vary the appearance of a colour. For example, a 
... f lat colour mix will give a. . different : appearance- when- 
applied to coated stock paper as compared to its use on 
unprepared stock paper. The formula for the required flat 
colour (and its relevant CIELAB number) could be calculated 
separately depending on whether the colour is to be applied 
to coated or uncoated stock paper. 

There could also be a variation in dot gain for the 
process colour depending upon the screen size and other 
printing factors, such as the ability of the paper to absorb 
the ink. Calculations could be made therefore to determine 
modifications of the percentages of the base colours used, 
for particular operational variations, to create a desired 
process colour which has the required visual similarity to 
the flat colour having a particular defined CIELAB number. 

Once the required referencing of the process colours to 
flat colours, and variations for differing printing 
conditions and substrates, has been determined, in order to 
relate the colours formed by the two processes to the 
relevant CIELAB number, various additional systems can be 
envisaged. For example look-up tables can be created for 
various paper stocks to which the colours may be applied. 
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The user can then select the correct formulation for a 
particular colorimetric value as defined by the relevant 
CIELAB number for a particular paper stock. Furthermore, 
programming control of the print heads of the printing press 
is possible to. adjust the ink levels- digitally to create a 
colour having the required CIELAB number, indeed, the print 
head control could be determined from a direct reading from 
a spectrophotometer and densitometer applied to a particular 
colour which is to be matched. ' The reading (equivalent to 
a particular CIELAB number, will then be used as the control 
parameter to program the print heads outputs. This applies 
to the creation of both the . process, colour or the flat 
colour, for which suitable software control programs can be 
created and correlated with one another. This control is 
normally measured by density. The present concept therefore 
allows for better calibration and control of the printing 
machine. . 

It will be appreciated that the comparison with a 
standard set of printed process colour references »ay be 
Bade by this invention not only with other printed colours 
hut also with colours achieved by any process. . Also the 
system .ay be used for process colours created not only by 

dot screen printing but also by line nr i nf ^ 

uy ime printing such as with 

a laser printer. 

Whilst reference has been made throughout the specifi- 
cation to CIELAB numbers, this is merely one particular 
system of a colour difference equation (although it is 
presently the most popular, from severa! which are used in 
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the printing industry. Constantly, where the ten. ciel^b 
nunher or value u used ^ ^ ^ ^ 

standard number or value as defined oy any colour aIf£erence 
or translation equation- which provides an' adequate 
evasion of a range of colours for which a correlation 
between the process colour and the f la t colour is retired " 
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CLAIMS 



1. A colour referencing system whereby a process 
colour is first defined in terms of percentage levels of a 
number of base colours to create a standard reference, an 
ink mixture is experimentally defined for a flat colour 
which corresponds in appearance to the process colour and 
the colour difference equation value is determined by 
conventional means for that matched colour. 

2. A system according to claim l, wherein the 
illustration of the process colours in relation to their 
standard reference, is by the system as is defined in 
European Patent Number 0119836. 

3. A system according to claim 1 or claim 2, wherein 
a spectrophotometer is used to give an approximate measure- 

15 ment of the process colour and possible flat colour mixes 
are calculated, such as by a suitably programmed computer, 
prepared and compared by eye with the process colour, with 
any necessary small adjustments to the mixes being made to 
bring the flat colour as close in appearance to the process 
colour as it is possible to judge by eye. 

4. A system according to any one of claims 1 to 3, 
wherein ink formulations are adjusted to allow for printing 
conditions which change by reason of differing substrates, 
or by variation in dot gain for the process colour depending 

25 upon the screen size and other printing factors. 

5. A system according to claim 4, wherein look-up 
tables are created for various paper stocks to which the 



WO 91/12500 

PCT/GB91/00204 



5 



8 



colours may be applied. 
6. 



A system according to. any one of claims i to 5 
wherein programming control of the print heads of the 
printing press is prov i ded to adjust ^ 

digitally to create a colour having the required colour 
difference equation number. 

7. a system according to claim 6, wherein the print 
,. _head control., is.. determined • -from a - direct ^ froa a 

spectrophotometer and densitometer applied to a particular 
10 colour which is to be matched. 

8. » s y"em according to dal- 7, wherein the reading 
is used as the control parameter to program the print heads 

outputs . ■ . ' 

9. A colour referencing system according to claim 1 
15 and substantially as herein described. 
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